Dual wavelength tumor targeting for detection of hypopharyngeal cancer using near-infrared optical imaging in an animal model.
Optical imaging is a promising technique to visualize cancer tissue during surgery. In this study, we explored the use of combinations of near-infrared (NIR) fluorescence agents that emit fluorescence signal at different wavelengths and each target specific tumor characteristics. Two combinations of agents (ProSense680 combined with 2DG CW800 and MMPSense680 combined with EGF CW800) were used to detect hypopharyngeal cancer in an animal model. ProSense680 and MMPSense680 detect increased activity of cathepsins and matrix metalloproteinases, respectively. These enzymes are mainly found in the invasive tumor border due to degradation of the extracellular matrix. 2DG CW800 detects tumor cells with high glucose metabolism and EGF CW800 is internalized by the epidermal growth factor receptor of tumor cells. Whole-body imaging revealed clear demarcation of tumor tissue using all four agents. The tumor-to-background ratio (standard deviation, p-value) was 3.69 (0.72, p < 0.001) for ProSense680; 4.26 (1.33, p < 0.001) for MMPSense680; 5.81 (3.59, p = 0.02) for 2DG CW800 and 4.84 (1.56, p < 0.001) for EGF CW800. Fluorescence signal corresponded with histopathology and immunohistochemistry, demonstrating signal of ProSense680 and MMPSense680 in the invasive tumor border, and signal of 2DG CW800 and EGF CW800 in the tumor tissue. In conclusion, we demonstrated the feasibility of dual wavelength tumor detection using different targeting strategies simultaneously in an animal model. Combined targeting at different wavelengths allowed simultaneous imaging of different tumor characteristics. NIR fluorescence optical imaging has the potential to be translated into the clinic in order to improve the complete removal of tumors by real-time image-guided surgery.